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Amendments to the Claims: 

This Hstmg of claims will replace all prior versions, and Ustings, of claims in tlie application: 



Msting of Claims; 

1 . (Cimccled), 

2. (Canceled). 

3. (Currently Amended) AJ^^system o f claiiu 1, whorein comprigin^: 

the"a_flrst approximalion apparatus to approximate a term 2^. wherein X is a real number, 
the first appTOTcimation apparatus i ncludes: 

n rounding apparatus to accept an input value (X), being tlie real number 
repres^entcd in a floating-point format, and to compute a first ro unded value, (LxJinieoer), 
bv rounding the input value (X) nsinf; a floor techniQue for rounding downward to a 
nearest integer, wherein the first rounded value. (LxiTit^.^ nV is represented in an integer 
format, and 

an integer-to-floaling-point converter to accept as input the first rounded value, 
(Lxintcircr), and to convert the first rounded value, (LxJintcgcr), to a second rounded value, 
(LxJnoi,iinB-point)> represented in Jloating-point format; and 
a central pTOCcssing unit (CPU) counted to the first annroximation apparatus . 

4. (Currently Amended) A^^^Phe-system of claim 1 . wherein coniprisin&: 

a first approximation apparatas to approximate a term 2^, wherein X is a re al number, the 
first approximation apparatus comprising (i^ a rounding apparatus to comp ute an input value 
being the real number r?0 represented in floating-noint form at, into a first rounded value, 
(j X t..i. j.nj.^ represented in an integer format by rounding the input v alue (X) using a floor 
technique for rounding downward to a nearest integer, wherein the fnst r ounded value, 
rl Xl,i.^w^). is represented in an integer format, and fii) i netedesf-a floating-point subtraction 
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operator to compute the difference betwceu the input valaey (X)? and.a_secon d rounded value, 
rj X in..H»t>-p.;n t^ bciiig ^ , which is the input value, (X), rounded using the floor technique and 
represented in iLfloating-point format; and 

a ccnfral processing unit coupled to the fi rst apntoximation apparatus. 

5, (Currently Amended) The system of claim 44-, wherein the first approximation 
apparatus includes a shift-left logical operator to generate a shifted LxJ integer value by shifting a 
the first rounded value, (Lxinieger), to the left by a predetermined number of bit positions. 

6, (Currently Amended) The system of claim wherein the first approximation 
apparatus includes : 

a second approximation apparatus to accept AX as input, to approximate 2^, and to 
return an approximation of 2"^^, wherein AX = X - LxJaoatin^-ptjint and LxJnoniing-point is the input 
value, (X), rounded using the floor technique and represented in floating-point format. 

7, (Previously Presented) The system of claim 6, wherein the second approximation 
apparatus computes the approximation of 2'''^ by applying Homer's method in calculating a sum 

« (AA"hi2)^ 

of a plurality of terms of a the Taylor scries, 2^ =2_, • 

8, (Currently Amended) The system of claim 44-, wherein the first approximation 
apparatus includes: 

an integer addition operator to accept a shifted LxJintegcr value, heing the Lxintcgcr value 
having undergone a bit-wise shift left operation by a predetermined number of bit positions, and 
an approximation of 2^^ as input, and to perform an integer addition operation on the shifted 
LxJiptcgcr value and the approximation of 2""^ to generate an approximation of 2^, wherein AX = 
X - LxJti„niint,.poiat and Lxjfioaunc^point is the input valuc, (X). rounded using the floor technique and 
is represented in floating-point format. 

9, (Currently Amended) The system of claim 44-, further comprismg: 
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a third approximation apparatus to approximate a term wherein C is a constant, 
positive number and Z is a real number, 

the third approximation apparalxis using a floating-point multiplication operator to 
compute a product of logjC x Z, and feeding the product, logiC x Z, into the first apptx)ximation 
apparatus to generate an approximation of C^. 

10. (Cancelled), 

11. (Canceled) 

1 2. (Cunmtly Amended) The method of claim IIW, wherein generating the second 

rounded value comprises: 

converting the first rounded value^ represented in an integer format, to a^floating-point 

format. 

13. (Currently Amended) The method of claim 403 K wherein generating an 
approximation of 2^ comprises: 

applying Homer's method in calculating a sum of a plurality of terms of the Taylor 

« (AA:hi2)^- 
scries, 2^ = 2. 

14. (Currently Amended) The method of claim -W31 , wherein performing a bit-wise 
left shift operation to the first rounded value comprises: 

shifting the first rounded value to the left by a predetermined number of bit positions so 
that the first rounded value occupies bit positions reserved for the exponent of a floating-point 
value. 

1 5. (Currently Amended) The method of claim W3L wherein approximating 2^ 
comprises: 
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peifonning an integer addition operation to add the shifted value to tlie approximation of 
2^^^, such that the first rounded value, represented in integer format, is added to the exponent 
value of the approximation of 2"^, represented in floating point format. 

1 6. (Currently Amended) A machine-readable medium comprising instructions 
which, when executed by a machine, cause the machine to perform operarions comprising: 

a first code segment to pcrfomi computations to approximate the term 2^, wherein X is a 
real number; ayni 

a second code segment to accept an input value. (X), that is a real number represented in 
floating-point format, to compute a rounded value, (LxJimegcr), by rounding the input valuerPt); 
using a Hoor technique by roundiuo downward the input value to a nearest int^Bfcrr-and to romm 
the rounded valuer(Ud«iieee ^)i wliich h represented in an integer format; 

a third code <;egmcnt to convert the rounded value to a second round ed value, Lxiir^nffli^- 
represented in a fl oatintf point fomnat. 

17. (Canceled) 

1 8. (Canceled) 

1 9. (Previously Presented) The machine-readable medium of claim 1 6» wherein the 
first code segment includes: 

a third code segment to accept AX as input and to generate an approximation of 
wherein AX = X - LxJnoaiing-poim and LxJflo«ing.pnint is the input value (X) rounded using a floor 
technique and is represented in floating-point format, 

20. (Previously Presented) The machine-readable medium of claim 16, wherein the 
first code segment includes: 

a fourth code segment to accept a shifted Lxiutegcp value, being the Lximcjgpr value having 
undergone a bit-wise shift left operation by a predetermined number of bit positions, and an 
approximation of 2^ as input, and to generate an approximation 2^ by performing an integer 
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addition operation on the shifted LxJinte^^ valae, represented in integer format, and the 
approximation of 2"^^, represented in floating-point format, wherein AX = X - LxJtic«inn5i>oint and 
Lxiioatine-point is the input value (X) rounded and 4$ represented in floating-point format. 

21 . (Previously Presented) The machine-readable medium of claim 1 6, further 
includes: 

a fiftli code segment to approximate a term C\ wherein C is a constant^ positive number 
and Z is a real number, the fifth code segment computing a product of logzC x Z and feeding the 
product, log2C X into the first code segment to generate an approximation of C^. 

22. (Currently Amended) A computing system, comprising: 

a first approximation apparatus to approximate a term 2^, wherein ^an_input value, (X), 
is area! number represented in floating-point format, the first approximation apparatus including 
an intcgcr-to-floating-point converter to accept as input a first rounded value, {txiniegcr)» 
associated with the mput value, (X), and to convert the first rounded value, (LxJintcgcrX to a 
second rounded value, ixjfiooiiny-point). represented in a.floating-point format; 

a memory to store a computer program that utilizes the first approximation apparatus; and 
a central processing unit (CPU) to execute the computer program, the CPU is 
cooperatively cotmccted to the first approximation apparatus and the memory. 

23. (Currently Amended) The system of clann 22, wherein the first approximation 
apparatus comprises a rounding apparatus to accept the input value. (X) and to compute the first 
rounded value, (LxJintc^er), by rounding the input value. (X) using a floor technique^ the furst 
TX)undcd value, (txJh,ic,ief), being represented in an integer format. 

24. (Previously Presented) The system of claim 22> wherein the first approximation 
apparatus includes: 

a floating-point subtraction operator to compute the difference between the input value, 
(X), and the second rounded value, (LxJnoadng-point)- 
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25. (Previously Presented) The system of claim 22. wherein the first approxiTnation 
apparatus includes a shift-left logical operator to generate a shifted first rounded value by 
shifting the first rounded value, (Lx W), to the left by a predetermined rumber of bit positions, 

26. (Previously Presented) The system of claim 22, wherein the first approximation 
apparatus includes: 

a second approximation apparatus to accept AX as input, to approximate 2 , and to 
return an approximation of 2^^, represented in floating-point format, wherein AX = X - LxJnoating- 

point* 

27. (Previously Presented) The system of claim 26, wherein the second 
approximation apparatus computes the approximation of 2^ by applying Homer's method m 

« (A;!nr2)^ 

calc ulating a sum of a plurality of terms of the Taylor Series, 1^^ = ^ — ^ 

28- (Previously Presented) The system of claim 22, wherein the first approximation 
apparatus includes; 

an integer addition operator to accept a shifted LX integer value, the LxJuitegcr value after 
having undergone a bit- wise left shi ft operation so that LxJintegcr is located in a position 
corresponding to the exponent of a floating-point number, and an approximation of 2^^^ as input, 
and to perform an integer addition operation on the shifted LxJhitcgcr value, represented in integer 
format, and the approximation of 2^, represented in floating-point format, to generate an 
approximation of 2^, wherein AX = X - LxJfi«atitig.poiiit and LxJnoatmg-poim. 

29. (Previously Presented) The system of claim 22» further comprising: 
a third approximation apparatus to approximate a term wherein C is a constant and a 
positive number and Z is a real number, the third approximation apparatus using a floating-point 
multiplication operator to compute the product of log^C x Z, and feeding the product, logzC x Z, 
into the first approximation apparatus to generate an approximation of C"'. 
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30. (Currently Ainetided) A computing system, comprising: 

a first approximation apparatus to approximate a term 2^ wherein the input value, (X), is 
a real number represented in floating-point format, the first approximation apparatus including a 
floating-point suhtraction operator to compute the difference between the input value (X) and a 
first rounded value, LxJnootins-pomt, wherein the fir^t rounded value IxJaoating-pamt is the input v^lue 
(X) rounded using a noor technique that includes r ounding t he input va lue (X) downward to a 
nearest integer and is_represented in a.floating-point format; 

a memory to store a computer program that utilizes the first approximation apparatus; and 
a central processing unit (CPU) to execute the computer program, the CPU is 
cooperatively connected to the first approximation apparatus and the memory. 

31. (Currently Amended) A method comprising: 

generating a first rounded valu e (IxJint^^^lbv an aop roximation apparatus coupled to a 
central processing unit : 

generatmg a second rounded value d X linnti.n-.n;nt) by converting the first rounded value, 
represented in an integer format, to a^floating-point format; 

subtracting the second rounded value d X lnn.rin.^» .i) fi^om aa input value, (X), to generate 

AX; 

generating an approximation of 2^; 

performing a bit-wise left shift to the first rounded value d_Xjinte.>«rI to generate a shifted 
value; and 

approximating 2^^ by performing an integer addition operation to add the shifted value, 
represented in Ac integer format, to the approximation of 2^, represented in ttie_floating-point 
format. 

32. (New) The machine-readable medium of claim 19, wherein the third code 
segment computes the approximation of 2^ by applying Horner's method in calculating a sum 

(A;rin2)^ 



of a plurality of terms of the Taylor series, 2^ = ^ 
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33. (New) The coinputing system of claim 4 further comprising: 

a memory to store a computer program that utilises the first approximation apparatus and 
is executed by the central processing imit. 

34. (New) The method of claim 1 0, wherein the input data (X) is a real number 
represented in a floating point format. 

35. (New) The method of claim 3 1 , wherein the input data (X) is a real number 
represented in a floating point format. 
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